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t = d/n + O. 9 (mm) 
[000 1] 

^^nn-rssi/^Mpa (NA) ^m-r^icimu>XK. 

[0002] 

[t«e*og»i] fie*. cDx-i';^^{4. r«ipaA^o. 4 

5~0. 5-V^^M'V!llU>X^mi\ 7 80nm@Sjg 

bi^X^fflVV 6 5 0 nmig^OjS^fi^WfSb— tfjt 

[0 0 0 3] — 7t-r-rX^©ga*±lfSfcJ6lC. 

X>&<Effl-r S^^mf^Jt-r -f X • K i5' T :/->X-r A iO 

[00 04] ^LT, <};(?^v^afi;&wrsb-ifi:L 
Tf*. 0 0 nmW^*D»^S«feU-— tfA^^^e 

[0 0 0 5] Sfc, ^DUSV^P^PiS^&W-rSJhtiaL'^X 
tLXli. r«lP^A^O. 7<0#U>'X^ffll/^fc->X7^A 
gflPtiA^O. 8 5c0 2i¥b>X^fflV/c'>X 

[0 0 0 6] Bu#ti:> Jpa J. Appl. Phys. Vol.39 (20 
00) pp. 978-979 M Itonaga et al. "Optical Disk Sys 40 
ten) Using a High-Numerical Aperture Single Object! 
veLens and a Blue LD" (cffi'S^nT^/^So 

[0 0 0 7] Jpa J. Appl. Phys. Vol.39 (20 

00) pp. 937-942 I. Ichimura et al. "Optical Disk R 
ecording Using a 6aN Blue-Violet Laser Diode" (C^ 

[0 0 0 8] L*^tBijfS2i¥t'VX^ffll/^rc->X-7^A 
ii. iaiXSA^ie.M*±tj: b>X*^ 2 ^ijg.M'S: C tits' 

[0009] -eci?, mn^mR->X7-L.tLrit. J; 50 
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K> ®m*«ritT-ife5* U^Xfc J: SJttr -y T :/3b^S 

tnTV^5o ccJc.^b^'X^fflt^S^fcf-y^T-yyK: 
*30^T{4. 0. 7<kD;*c#V^gflPSl^^-r-5M^U>X 

[0 0 10] 

[f£B.^A^^£^tia iifSSS] isfv-p^pgi^wrsm 
[0 0 1 1] j:oi¥ifflfc{4. iSie^^gd^Mfix ^mm 

Bui52®cOji{5[^6g4'^L.>F^oraBi4;^M Wl^Si;^^) fe« 
t^ix tljlS2EP^(D{«#<D4^Mll^jicia-r5o L*^LC 

[0 0 12] -iimt^m\^m<r>wmt^ U>X^ti-± 

T(4fie*iDC DffifeSV^tiD V Dfflt05>t*SlP>XfCi±'< 

[0 0 13] ms&nnmm-BLXsm&wmmm^. mm 
[0 0 14] BuKM^I-iRlia, Hufesiig^M?:#m-a:-r 

* S@M[Ott±UXSStf $ftjr|.iKS;gr:^-r S J: -5 

T u-^xistg^fairft^-rs c i:*^T-ss u-^x^nis 

MAHCS^^k-r^ffftTfeSAV P«1P§f*^0. 6 ^^^5 
<i:^=5:ffiPRlP§!(b>XtcfcV^Tti. ttil-itRll^A^^ 

[0 0 1 5] Ctl«rDVDfflU'>X(OJ&&fclteJ-rSi: 
2mm«DDVDfflb>XK:feV>T, m{f<l:54;^M5 5 

^D^^&^-rsix^x^^fh-rsi:. 0. saoAi^Tt 



3 

[0 0 16] L*^u ^issb— »f7ie^«ffl-rsie^ip 

coo 1 7] -7!r. tul5S^«BfeiRS{iHfi5R<oiai<, 

[0 0 18] 08 {4> 4 0 5 nin<OJt[cMLTiRM*^tf 
«?nTV^-5^^(j::}3V''T 4 0 0 n mStf 4 1 0 n 

^Tb^ffl*^ o TV >5 iSSHX^A^#S-r ^ C i: tc ^ So 

[0 0 19] ssicfevT. m^ifv—^^m-h\ ^tt 

a^P!SST£5 4 0 5 n 111*^5) -fnT 4 1 0 nmfc^iii 
Lfc«^. ^SL'— !fiSSJcM-r-5Sm«ffi{4, x = Q 
X = + a (D&M'^ffiifi-rSo CtOfitMSlSL 
rc4 1 0 nmOiSl|KM0»c33V>T, Tt^i^^O^l/-" (EP 

[0 0 2 0] S9«. BuiBiKM^jSffillXMcDai:LTfP 

[00 2 1] m9lCyn-r^olc^ 
{±, U>X<DSffS^jS«A 0(cSS'V^TS{gfii^WU 

[0 0 2 2] HulE«^{tffifelRatCOV>TDVDfliU>' 
[002 3] ^J^Lfm-^^SSA^ 3 . 3 mmT-iP;^ 2 m 

iRS^O. 0 2 A J-:^TlcSP^e>tlSKfiiEH«6 1 5 n 
m~7 0 0 nm'sMt), If^lt/Sv^o 
[0 0 2 4] L*^U WfeU-— tf<OjgSfil^T'{i:«S^ 

[0 0 2 5] C(DJ;3{c^?Sg0^tC^LTafiftMfe 
iRM?f14*^«tL<*S<D{i, ^J^«*'5XCDSt/T^cOlfi^ 

:*C#<iS:«/-ci6T-feSo SfoTiSSAM 5 0 nmtSS 
i:DVDT-fflV>6nTV>5 6 5 0 nmicit^Xr&mti^l 

[0 0 2 6] c(D§im(ommi. mirsmj^^^nR-t^ 
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[00 2 7] 

MiKsU'>x«, ggoSJb^o. .7 &,±(ommnnmm\y> 

[0 0 2 8] JKDbVXJC j;n(f. IxVXM 1 MT'O® 

^K^i®o*^¥s%/h*<-r set 
JO t^mmt^o seoT> &mifmtLrcm-^(Dmmn<o 

So 

[0 0 2 9] BufE^x-<X4'ffl«iiauVX«. ^tfSip 
J6gt:fetJSiS®<g^*^0<gTa5S<DA^»*LV«o 

tcs5ti-s5¥M5i:«. s^u-vx^tsit-rs^trsmi; 

^fev-^-ytciR^HirLfeSo 

[0 0 3 0] mtE<D^^icismis^^oist-r?>ctic 
<fc »3 . '¥mti^m^^rsBiciim^u:>xms,r''Mm-r 

[0 0 3 1] BtifS7l£7'-i'X^'ra«^b>X{iSfc. MIB 
ISitS^PiSMA^O. 4 5/tmJ:Dfe®i/^<DAW*LV>o 

[0 0 3 2] Btif27iex-<'Xi'ffl«!K(i-'i'Xa*fc, 

mm:-hU. 0mmj:ti tS<, i^^T^5^nS t =d/ 
iO n + 0. 9 (mm) J; LVo CCCdtt 

So 

[0 0 3 3] M^Sggl^t <};»?S<-rsci:Kj;0{ti!i 
Silt (bi/XJtSfflilT^-f T.i^affiOSiSD *0. 3mm 
ti±«l«-rSi:i;*^T#So J:5WaBtti. {^t&igK* 
0. 2 5mm W±5i^i"Sci: »;:.);»)> l^>Xi:7*-<X 
i'^0|g^cOpI^14*<6jgE-rsci:A^T-#So •T^t^-^T' 
7X'?^<y^'T-fte.nTVS-r-<'X->aS»3«:^-rSo <1 

cosDoa{ix'r;^^oii:stct>fic#-rs*v {Ri^t^i 

¥0 2 Omm<0::'c#^^0'^1tft->X■rAffl•r•^'Xi'<^M^n 
tt±0. 2mmigai:#^t6nSo StoTO. 2 5mm 

k:TifSc:i:*^-t?#So fc-65A,-9— d?K«^<Oftfi<Da 
^l5^iSffl-rs C fcT-X'CXtJ' U-^XA^^^L^vc i: 
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10 0 3 41 ^fcmj^Mm^ 4. Ommt:tTicSti-*rS 

6 ^ I Mi: b 5 ^> 4^ > -9- - t c ^ I, ^ e> n ^ 7 ^ ^ n 31 - 
[0 0 3 5] 

[0 0 3 6] CO^B^tD7tx>r;^i7ffl?4iKfU> 

[0 0 3 7] co:>mi(Dmmmm<D^'f^7.^mfi^\y 
^^m<. mnSLti^o, 7i:i±^mu u>X(d^^l^» 

[0 0 3 8] cfcDifaiJCti:. C<Dfi^\^>X2 KDmn 
S^I^Wt 4 0 5 n ni{C^^^nTV>^o 20 
[0 0 3 9] ^rcCCDM^ly>X(DmaWL (NA) It 

0. 7 5^clgt^^nTv^§o 

[0 0 4 0] ^/cc:0?^?%U>Xf?D».iSSgMti:2. 5m 
mTSO. tufe^ftamiffi«4 0 5 nmlc4o&j-;S*S<SfiS 
^tJ:0fgT-fe;g>e 

[0 0 4 1] ^fc. Hi MS I tmzms 2tcom<Dm 
z^s (MSI (Dmi^^^^^LMa \ tms 2(Dm{^^m 

«S:S;^t14) 0. 0 3 AWTlC35:^J:-5^cStt^n 

[0 0 4 2] ^;rc. lx>Xc05gffi{i::^CD<t'5Tfe^o 
[0 0 4 3] N b F 1 mmmn d = 1.7 4 3 3. 
T^^^v d = 4 9.2 2) 

[0 0 4 4] j^v'^— F^^iS^ : 0. 1 1 mm (4<U;^?~ 
Jp:*.— hO. 1 mm+7'i'i;;l/0. 0 1mm) 

^^•^lft±iRII*'^0. 00 3 A (r ms) S^CD:^^^ 

*^■r^cfc'5^i:^tt^nTv^;5o c: c r m s - ^¥ 

(root mean square) ^MMrt^o A (ilSffS^P ^0 
ffigTfeD. C(D|ISgJBSg-eti4 0 5 nmTS^o 
[0 0 4 5] 02 ei. tuf2SlllJSJgffitOl^>XlC*3l<^ 
T> l^>'Xco;p^DaD^fWcjcSi:Tffii1^lRll3b^^^Ocfc'5 

[0 0 4 6] cctc. fflii.iKM^tigttciE'^/cci:3tc. 

]y>X(omsi\^n\.xmmhrcnsx-m^fi'^xm't^m 
^^nso ^2Ji. Sijfe5^!|*ru>'X2 wcni^xfm^ 
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[0 0 4 7] 0 2)O-6SM^n§J:'5tc. UVXiSSD 
(2. 5mm) cfc *S i:tufeiRII 
tiO. 04A (rms) <J:Ofe/>^<ftOS»:&iR^« 

AMI ^n^o 

[004 8] S3«i. v^\mm&m<o\y>x\ciQ\^^x. 

l^>XiP^DO^ft:{c/SCTem«MfeiRII*^^<Oc3:'5 

[0 0 4 9] <i:til¥*eBtcti. ^ttS2Pl^S4 0 5 nm*^ 
€>'rtlfciaS4 1 0 nm«:S*r^7tSO^MiRII (rm 
s) ;b^l^>X@^Dco^fttciS;UTHtoJ:dlc^{l:-r^ 

[0 0 5 0] ^3*''P>afi¥^n^^'5K:. tuf24 1 On 
mX<Dmm^m (rms) fe. l^VXJP^ D3bm';^>^^ 
2. 5mm«J;0^.;^^<^S^i-5i'/h;^^m (S3T* 

ito, 02X^K>i>^b^<^ r^^^tmm^n^o 

[0 0 5 1] SfoT. BufSMl*fifiJg®tc:J:ntf. lx> 
X^D^3vL>/P^ D ^^..^Jggt<J; DfeS<-r^c:^lc<}:D^ 
5f ^^m^<MfelRM#^±&t/f^^1^iRM1tS^^#S c ^;b^ 
T€So ti£oT$rc. HlllS8Jg®<^b>XtCci:ntf. 

\y>XmZ'D'^m.^jm.2. 5mm^r)^±^<^^Z. 

[0 0 5 2] ^2]S^t/^3 0fft^1^lRMSt;«^^ 

MfeiRMOfflfi:. BufeU>X^or^1□§^fei>v^^i:U>X^ 

^fclxVXcDti:i^tc:J:oT>^S:Q:So W^tf^^ 

imtm<r^n{imm(Df(^^}i \.x)^m\cm^^^mt 

r^PiS:?)^0. 7«±tDMMIf«*a^#l^>XlC*3l^ 

T. L'>xo4^.D/P^^^;^Hgs^ctD'^:i<-rn(fm$f 
^ §7tx -< 7s ^ mam 

ly^x^i^f^ctif^x^^s^j^it-mitLxm^^^tii^ 

[0 0 5 3]tieoT. ^ftS^?SS*^0. 4 5MmJ:0 
^S<. :^^':::>. r^u^tl^O. 7 i:JL±(Dm^lc:^\^^x. U 

>x<^4^.L>/P^ D :^m^mm^ ^iym<-r^ctic^r) 

[0 0 5 4] sz-cSuiES 1 mmmmictoi^-^xit. mn^m 
a^m^^^xmmci^^^ uyx^&xm^-r^ c ^^^ri 

[0 0 5 5] ^joUVXO^at^Mfe^l/Mi-r'^X^cO 

^m^icit^ timiy^xic^ji-r^^comim^mt^ 
^xmyj\^<Dmm^m^%^^'^c(Dm^\^wm^mic 
^^mjt^^^^^^m^m^mmt^cthx^^o ^ 

it. ^«<g^*^o<s*^6-rn§cfctcffia:e»*v^o 
[0 0 5 6] i^4{i. ctD^mo^^f-cT.i^mM^iyy 
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[0 0 5 7] \ <r>\^yx^mu Si 

[0 0 5 8] 
[Si] 





4 0 5 nm 


N A 


0. 7 5 




2 . 5 mm 




3 . 7 5 mm 



So 

[0 0 5 9] 
[S2] 



10 









MS 




=]— — y^^a 


1 




2. 075403 


3. S00002 


NBF1 


-0. 27BB963 


2 




-6. 96299S 


0. 598987 




>529. 1943 


3 




Infinity 


0. 1 


POLYCARB 




4 




Infinity 


0. 01 


ACRYLIC 

















[0 0 6 0] 
[S3] 



NBF1 


1.76898499 


POLYCARB 


1. 62230752 


ACRYLIC 


1. 50S50420 



^f^SlSiScOffi^ (l/r) «rC. R^l^tfc 

A 1 2^UT. ^^tc^^-rsTS^n-Se 

[00 6 1] 

[Si] X = CY2/ [1+/' {1- (1+K) C2y 
2} ] -|-A4Y4+A6Y6+A8Y8+A10Y»o 
+ A 1 2 Y» 2 

[S4] 



r <D4p0^fitA 4 


-0. 00174879 




-0. 00015845294 


r OS^CD^KAS 


-0.00033158263 


roji om<oafcatAi 0 


8. 79970126-005 


r (01 2|g<D<I^StA 1 2 


-1. 76fil848e-005 



[S5] 



20 



30 



40 



r <0 4^<D««icA4 


0. 031198858 


r CD6^CD^SCA6 


-0. 056548233 


r<^S^eO^StA8 


0.033199766 


rCOl OfgCO^SJtAl 0 


-0. 00049162717 


rOI 2^<0^SKA1 2 


-0. 0038802889 



0.. 4 0 5. 4 1 0 nmOSjSgT'^DjaUXM^TfeSo 

[0 0 6 2] cKOl/^^XOg^^ffilRM (rms) It. 

[0 0 6 3] 
[S6] 



4 0 0 n m 


0.013 A (rms) 


4 0 5 n m 


0.0 0 6 A < rms) 


4 10 nm 


0. 014 A (rms) 



50 



[0 0 6 4] ^tc. ^(oiy:yx\z,^\i^xtit. mmmz^is^ 

5 /imC0^OiRMJi> 0. 025A (rms) "efeSo 
Sfc. (KOl^VXtcS^V^T. itaSg^tis 0. 6 0mm 

[0 0 6 5] l^6t±. C(DRBM<Oi^r'^:^i7m^^ly> 

X(om3mmmm4 1 i:c<^5^!(&uvxi:«»c^ffl*n 

[0 0 6 6] CC0UVX4 1 OU>Xtt^(i. S7ti:^ 
[S7] 
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4 0 5 nm 


N A 


0.7 5 




1 . 5 mm 




2 . 2 5 mm 



10 



[0 0 6 7] 















1 




1. Ifi6043 


1.7 


KBF1 


-a 2942041 


2 




-15. 83455 


0.497105 




-4974. 452 


3 




Inlinity 


0.1 


POLYCARB 




4 




inlinlty 


0. 01 


ACRYLIC 

















[0 0 6 8] 
[S9] 



r05 4^05<^aA4 


-0. 0081088112 


r<?!?6mcO^»A 6 


-0. 0068562912 


r<Z)8^CC>i3^®A8 


-D. 0045619339 


r(D1 O^CO^SSA 1 0 


D. 0022623792 


rOl 2^<?5«»A1 2 


-a 0043029508 


11 0] 






r<7)4^C0«iiCA4 


0. 13703296 




r<^6§C7?«2SCA6 


-a 36149219 




r<;:)8S«??fife2fcA 8 


0. 1145607 




rOI OfkO^MA 1 0 


0. 70178705 




rOl 2m(D^«lAl 2 


-0. 72328397 





0. 4 0 5. 4 I OnmCDSi^MT-cO^iRmm-rs^^o 
[0 0 6 9] C(D\y>X(Dm^B^iRM, (rms) It. 

mi 1 icyr-tmo T'&^o 

[00 7 0] 

[^11] 



4 0 0 n m 


0.009 A<rms) 


4 0 5 n m 


0.001 A (rms) 


4 1 0 n m 


0. 009 A (rms) 



[0 0 7 1] *fc. ^:^o^>x^c:fev^T{i. SF^d^s*^ 

5 /imO^^OiRSJi, 0. 027A (rms) TfeSo 
$fc. C<Dlx>X»Cfi^V>T. WWimmtt. 0. 5 0mni 

[0 0 7 2] 
[@MOf9m:>a:3i^] 

[02] 0 2 laiBm 1 mmm<onm\y>x<omi 
[0 3] 03 a. Buiamiiissjg»«^!i4iU'>X'N4 i 

0 n m<K>mm^mt^ l^-ifJtA^AIif-r 
30 JP?Di:gm^®«RM (rms) i:<DBa^«:^-r0t?a6 

[04] 04 a. <i<Dnm<r)n%\y:yX(o's^2mm^m 
^5^-r0-efeSo 

[05] 05{±. mzmtimmnicimvyxcDAQOn 

m. 4 0 5 nm, 4 1 0 n mOU— IfTtCJt^-TSIK^lRl 

[0 6] 06«. Ct0%B^O3t-r-rXi'ffl?4!^L^>X© 

[07] 0 7»i. tSfeS3ll5EJgffi©jl4iK5U>'X'\4 0 
^0 Onm. 4 0 5 nm. 4 1 0 n mOP— 'f^A'A^f L/t 

[08] 08«. SA^®feiRM*IKfl9-rSfci6«OSlBa 



[09] 09a, ^ttM?pis^fiA^e>-rn/c:ffis?rwrs 
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mil 



21 tmi^yx 

23 itr^x^ 
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0.08 



§ 0.04 
<A(rrm)) 



2JS 



OjOS 



0.02 



(ACrmi)) 



Oi)1 
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PUPIL RADIUS : 13TS0 MILUMETERS 



\ 1 r- 

-0.0050 



405nm 



.4lOrun 



0.0000 
MILLIMETERS 



H r- 



1 — I — 1 
(mm) 



LONCmjDINAL ABERRATION 
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^ A=400nm 
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-a 0 -Ka 
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[07] 



-0.0050 



PUPIL RADIUS : 1.1S0 MILLIMETERS 



\ 






\ 










^ '4ianin 

i 


l^^400nni 




1 1 1 1 1 r- 1 ■} \ 1 


1 1 1 


I 1 1 f 1 I— 1 



aooDo 

MRJUMETERS 



0.0050 
(mrn) 



LONGITUDINAL ABERRATION 



